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Abstract of JP2001 207201 

PROBLEM TO BE SOLVED: To provide Sm-Fe-N series coated alloy powder for a magnet in which the heat 
resistance and corrosion resistance of Sm-Fe-N series alloy powder are Improved, and simultaneously excellent in 
coercive force and saturation magnetization and to provide a method for producing the same. SOLUTION: Sm-Fe- 
N series alloy powder is mixed with the metal powder of Zn or the like having a melting point of 150 to 500 deg.C. 
this powdery mixture is subjected to heat treatment at 200 to 500 deg.C in inert gas, and at least a part of the 
surface of the alloy powder is coated with a metal such as Zn. After that, the obtained coated aggregate powder is 
subjected to wet or dry pulverizing, or a part of the metal coating the surface is dissolved in an acid or alkali 
solution to release the aggregation. The disaggregated Sm-Fe-N series coated alloy powder has saturation 
magnetization of 1 1 kG or more. 
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NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation- 

l.This document has been translated by computer. So the translation may not rettect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] ^ u c 17 

[Field of the Invention] This invention relates to the manufacture approach at the bm-^e- 
N system alloy powder for magnets especially the Sm-Fe-N system covering alloy 
powder for magnets by which surface [ a part of ] was covered with metals, such as zmc, 
and a list. 

[0002] u c r7 XT 

[Description of the Prior Art] As a high performance rare earth magnet, the Sm-Fe-N 
system magnet which has new chestnut ESHON type coercive force developmental 
mechanics is known. Furthermore, the rare earth magnet which has still higher magnetic 
properties as a magnet the various actuators for FA and for rotating machines is 
demanded by the end of today. 

[0003] With such Sm2Fel7N3 (atomic ratio) alloy powder that is one of the Sm-Fe-N 
system magnets, maximum energy product (BH) max of 12MGOe extent and the 
coercive force of 8kOe extent are acquired by considering as a resin BONDETTO 
magnet with several microns single crystal powder. However, the thermal resistance and 
corrosion resistance of Sm-Fe-N system alloy powder are inferior as compared with the 
Sm-Co system alloy powder and Nd-Fe-B system alloy powder which are other rare earth 
magnet powder. 

[0004] Then, in order to raise the thermal resistance and corrosion resistance of Sm-Fe-N 
system alloy powder, various researches are done briskly. Coercive force of the alloy 
powder by which it was indicated by it that high coercive force is acquired, for example, 
Zn coating was carried out to it with the heat CVD method also in it at the same time it 
had improved thermal resistance and corrosion resistance to JP,4-338603,A by 
performing metal coatings, such as Zn, to Sm2Fel7N3 alloy powder is set to 12kOe(s). 
[0005] 

[Problem(s) to be Solved by the Invention] Although coercive force with the Sm-Fe-N 
system alloy powder expensive [ that thermal resistance and corrosion resistance are 
improved ] which performed metal coatings, such as Zn, is acquired as described above, 
saturation magnetization is about 10 or less kGs, and will fall more sharply than the Sm- 
Fe-N system alloy powder before coating. Since the projection to which this lowers 
coercive force by metal coating is graduated, coercive force becomes high, but since it 
was mutually joined with the metal by which coating was carried out and powder 
condensed, it is thought that saturation magnetization fell without making powdered 



orientation. , , ... 

r0006] For this reason, although research for obtaining the magnet powder which 
controlled the fall of saturation magnetization as much as possible, and was excellent m 
magnetic properties is briskly done, without causing powdered condensation whOe 
acquiring high coercive force in case Sm-Fe-N system alloy powder is coated with 
metals, such as Zn, the still practical approach is not established. 
10007] This invention aims at offering the Sm-Fe-N system covering alloy powder for 
magnets excellent in coercive force and saturation magnetization, and its manufacture 
approach at the same time it improves the thermal resistance and corrosion resistance of 
Sm-Fe-N system alloy powder in view of such a conventional situation. 

[MeSs for Solving the Problem] In order to attain the above-mentioned punjose, this 
invention is covered with the metal a part of whose front face [ at least ] of Sm-Fe-N 
system aUoy powder is the melting point of 150-500 degrees C, and offers the Sm-Fe-N 
system covering alloy powder for magnets characterized by saturation magnetizatton 
being 11 or more kGs. jo c m 

10009] Moreover, after the manufacture approach of the above-mentioned bm-t^e-rs 
system covering alloy powder for magnets mixes Sm-Fe-N system alloy POwder and 
metal powder with a melting point of 150-500 degrees C, heat-treats them at 200-500 
degrees C among inert gas and covers a part of front face [ at least ] of alloy powder with 
a metal, it is characterized by solving the obtained condensation in the end of covering 
agglomerated powder. . j * 

[0010] In the manufacture approach of this Sm-Fe-N system covenng alloy powder tor 
magnets, there is an approach of grinding the end of covering agglomerated powder m 
wet or dry type or the approach of dissolving some metals which have covered the front 
face in the end of covering agglomerated powder in an acid or the solution of alkali as an 
approach of solving the condensation in the end of covering agglomerated powder. 
[0011] 

[Embodiment of the Invention] In this invention, the front face of alloy powder can be 
easily covered with the metal of the low-melt point point describing above by heat- 
treating Sm-Fe-N system alloy powder and metal powder with a melting point of 150-500 
degrees C in inert gas. Since it will be in the condition that powder joined niutually and 
they condensed the end of covering agglomerated powder it was covered with the metal 
of the low-melt point point describing above, it will not become one particle at a time 
with a lump at the time of powder orientation, therefore magnetic properties will fall. 
Then, outstanding magnetic properties are acquired by dispelling the state of aggregation 
in the end of covering agglomerated powder mutually condensed by covering of the 
above-mentioned metal even in the condition that each particle can blend substantially. 
[0012] That is, in surface discontinuity's, such as a projection, being graduated by 
shaping of metallic coating, the particle of Sm-Fe-N system alloy powder is considered 
that high coercive force is acquired in order to decrease, when the nucleus of reverse 
magnetic-domain generating carries out a diffusion reaction with a covering metal. On 
the other hand, although magnetic properties fall since each particle condenses by 
metallic coating, by solving powdered condensation by approaches, such as grinding, 
high magnetic properties are acquired and especially the fall of saturation magnetization 
can be controlled effectively. 



r00131 Covering on the front face of a particle being possible, and being able to restore 
surfad discontinuity, such as a projection, flat and smooth by heat treatment, as a metal 
which covers Sm-Fe-N system alloy powder, and a diffusion layers bemg formed 
between a covering metal and alloy powder, and the ingredient which is easy to solve 
condensation according to a covering metal further are desirable. As 
metal, a low-melt point point [ that the melting pomt is 150-500 degrees C ] ^^t^l (Zn) 
for example, zinc, tin (Sn), an indium (In), lead (Pb), etc. ^^l^^^^^'J^;.^^^^^^^^ 
Zn tends to make Fe and Sm, and an alloy from the temperature of 420 degrees C or 

more, it is desirable. . c vt 

100141 The content of a covering metal with a melting point [ in Sm-Fe-N system 
Lering alloy powder ] of 150-500 degrees C has 0.1 - 9.1% of the weight of the 
desirable range. It runs short of that the content of this covering alloy covers Sm-Fe-N 
system alloy powder with less than 0.1 % of the weight, iHc (coercive force) does not go 
up, but sa Jration magnetization will be set to less than 11 kGs if 9.1 % of the weight is 
exceeded conversely. Moreover, generally the range of the thickness of a metal with a 
melting point of 150-500 degrees C which has covered the front fa^ of Sm-Fe-N system 
alloy powder is 10-5000A on an average. For example, when 5% of the weight of Zn 
powder is added to Sm-Fe-N system alloy powder with a particle size of 5 micrometers, 
the thickness of Zn covering becomes about 440A. , • 

100151 The approach of covering Sm-Fe-N system alloy powder with a metal mixes the 
coarse powder end of a Sm-Fe-N system alloy, or impalpable powder with the metal 
powder of low-melt point points, such as Above Zn, and heat-treats it at 200-500 degrees 
C in inert gas, such as N2 gas and Ar gas. If the reaction of metal powder and Sm-Fe-N 
system alloy powder does not progress at less than 200 degrees C but heat treatment 
temperature exceeds 500 degrees C conversely, Sm-Fe-N system alloy powder will 
decompose. In addition, as for the addition of the metal powder to Sm-Fe-N system alloy 
powder, it is desirable to add 0.1 - 10% of the weight of metal powder to Sm-Fe-N 
system alloy powder generally so that the content of a covering metal may become 0.1 - 
9.1% of the weight of covering alloy powder, as mentioned above. 
[0016] Although a metal is covered with this heat treatment by a part of front f ace [ at 
least ] of Sm-Fe-N system alloy powder, since alloy powder is condensing with this 
covering metal, it is necessary to solve that end of covering agglomerated powder it 
condensed. What is necessary is for there to be especially no limit in the approach of 
solving the condensation in the end of covering agglomerated powder, and just to choose 
it as it suitably according to extent of condensation, or the quality of the material of a 
covering metal. . 
[0017] There is the approach of cracking the end of covering agglomerated powder it 
condensed in wet or dry type as one of the desirable approaches for solving condensation. 
For example, condensation of covering alloy powder can be solved by grinding 150 to 
300 rpm in a solvent by attritor for 5 minutes to 3 hours. Moreover, the condensation in 
the end of covering agglomerated powder can be solved by beginning to melt a covering 
metal, using tiie solution of an acid or alkali as Uie condensation in tiie end of covering 
agglomerated powder, and an option to solve. 

[0018] In addition, you may be the alloy presentation which consists of the alloy 
presentation currentiy generally used as an object for magnets, at least one sort of rare 
earth elements 5 which specifically use Sm as an essential element - 15 atom %, nitrogen 



0 5 - 25 atom %, and iron that permuted iron or some of remainder with cobalt about Sm- 
Fe-N system alloy powder although there is especially no limit. Moreover, especially the 
manufacturing method of this Sm-Fe-N system alloy powder cannot be Imuted either, for 
example Sm-Fe alloy powder can be manufactured by reduction diffusion method which 
is indicated by a dissolution alloying method or JF,3-62764,B, and this Sm-Fe alloy 
powder can be nitrided and manufactured after that. Furthermore, after mtndmg the 
sintered compact obtained, application, i.e., the reduction diffusion reaction, of a 
reduction diffusion method which is indicated by JF,5-148517,A, a wet process can be 
carried out and it can also manufacture. Especially in these approaches, application of a 
reduction diffusion method is excellent in respect of the manufacturing cost. 
[00191 Thus, since the Sm-Fe-N system covering alloy powder of this invention obtained 
has been independent in the condition that high coercive force is acquired, powdered 
condensation is moreover solved, and the orientation of each particle can be carried out 
substantiaUy at the same time it is equipped with the thermal resistance and corrosion 
resistance which were excellent with formation of metallic coating, such as Zn, it has the 
high saturation magnetization exceeding llkG. 

[Example] The Sm-Fe alloy powder which contains 25% of the weight of Sm by the 
example 1 reduction diffusion method was manufactured. That is, the granular metal 
calcium of 99 % of the weight of purity was mixed with the electrolysis Fe powder below 
99.9 % of the weight of purity, and 150 meshes (it is the same a standard [ for Tyler ] 
one, and the following) of grain size, and the oxidization Sm powder of 99 % of the 
weight of purity, and 325 meshes of average grain size using V blender. The obtained 
mixture is put into a stainless steel container, in Ar ambient atmosphere, at 1150 degrees 
C, it heated for 8 hours and the reduction diffusion reaction was carried out. 
Subsequently, this resultant is cooled, it supplied underwater and it was collapsed. After 
removing CaO which rinsed the obtained slurry and carried out acid cleaning using the 
acetic acid further and which carried out the byproduction to unreacted calcium, it 
filtered, the vacuum drying was permuted and carried out by ethanol, and 25-% of the 
weight Sm-Fe alloy powder with a particle size of 150 micrometers or less was obtained. 
[0021] It cooled and took out, after nitriding by holding this Sm-Fe alloy powder at 480 
degrees C in a sieve part opium poppy and hydrogen-ammonia mixed gas to 100 
micrometers or less for 270 minutes. For Sm, Fe was [ N of the presentation of the 
obtained Sm-Fe-N alloy powder ] 3.5 % of the weight 72.4% of the weight 24.1% of the 
weight. 

[0022] Zn powder of the addition shown in the following table 1 to 1kg of this Sm-Fe-N 
alloy powder was mixed, and it ground [ further ] to serve both as 200rpm and 60-minute 
mixing by attritor. Then, Ar gas was taken out, after heat-treating at 430 degrees C with 
the sink for 10 hours and cooling to a room temperature by 11. / min. Further, since the 
front face was covered with Zn and it was condensing the end of covering agglomerated 
powder it was obtained, after grinding for 20 minutes, it dried and Sm-Fe-N system 
covering alloy powder was obtained 200 rpm, in the solvent, by attritor. About the Sm- 
Fe-N system covering alloy powder after the covering agglomerated powder end 
immediately after heat treatment, and grinding, magnetic properties were measured by 
VSM, respectively and the result was shown in the following table 1. 
[0023] 



0 5 39 2 10 In ^^^^^ 6 4 8.9 11.0 11.5 12.47 7 8.4 12.4 11.314.5 8 10 7.9 
15 111 1 17 8 9* 12 7 5 17 1 10 18.9 (notes) The sample which attached * of front 

mf^f^'Ill^^^^^^ invention are high [ coercive force ] about 2-8 

Snle enfof the cohering agglomerated powder — "^^J^^^^Z^^^^ 
rnmnared with the sample 1 which does not add Zn, and the sample 2 with few Zn 
TSnt ratltion magnetization is low a maximum of 6.4 kG for condensation so that 
?he res^U of the above-iSntioned table 1 may show. However with the covermg aU^y 
Dowder of samples 3-8 with which the condensation after grmdmg was solved 11.1- 
?2 8kG and saturation magnetization were obtained. Moreover, the saturation 
magnetization of the sample 9 with many additions of Zn is less than 11 kGs. 
[OoS] The end of covering agglomerated powder Zn was covered t° Sm-Fe-N s^^^^ 
Llloy iowder like the example 2 above-mentioned example 1 was produced, and after 
supplySig in 200ml of acetic-acid water solutions which thimied lOg with piue water 100 
tiines in This end of covering agglomerated powder and agitating for 3 mmutes, the Sm- 
f"n Srm covering alloy powder with which it dried and condensation was soWed was 
obtained. Although the saturation magnetization in the above-menUoned end of covermg 
agSomerated poSder was 10.2kG(s), the saturation magnetization of the covering aUoy 
powder with which condensation was solved was raised to 12.8kG(s). 
r00261 In order to check the thermal resistance of the Sm-Fe-N system covering alloy 
powder of each sample finally obtained in the example 3 above-mentioned example 1, 
lOg of each sample was paid to oven, and it held at 230 degrees C in the vacuum for 1 
hour. Then, magnetic properties were measured like [ powder / after a heat resistance test 
/ covering aUoy ] the example 1, and the result was shown in the following table 2. 
[0027] 

[Table 2] ^ . „ a 

Zn addition Covering agglomerated powder end after grinding Covering alloy powder 
after a heat test Sample (wt%) Saturation magnetization (kG) Coercive force (kOe) 
Saturation magnetization (kG) Coercive force (kOe) 1* 0 12.9 8.8 12.4 6.1 2* 0.05 13.0 
8 7 12 4 6 2 3 1 12.8 10.5 12.5 9.2 4 2 12.5 11.0 12.2 9.8 5311.8 11.711.5 10.3 6 4 11.5 
12.4 11.3 11.07 7 11.3 14.5 11.213.4 8 10 11.1 17.8 11.116.7 9*12 10.7 18.910.7 18.7 
(notes) The sample which attached * of front Naka is an example of a comparison. 
[0028] The result of the above-mentioned table 2 shows that thermal resistance of the 
samples 3-8 of this invention is improving by Zn covering. That is, by the samples 3-8 of 
this invention which performed Zn covering to the coercive force after a heat test 
declining to 6.1-6.2kOe by the sample 1 which has not given Zn covering, and the sample 
2 with few Zn additions, the coercive force of 9 or more kOes is maintained. 
[0029] in order [ furthermore, ] to check the corrosion resistance of the Sm-Fe-N system 
covering alloy powder of each sample finally obtained in the above-mentioned example 1 
~ lOg of each sample ~ the constant temperature of 70 degrees C and 80% of humidity ~ 
it put into the constant humidity chamber and held for 10 hours. Then, magnetic 



properties were measured like [ powder / after a corrosion resistance test / covering alloy 
] the example 1, and the result was shown in the following table 3. 
[0030] 
[Table 3] 

Zn addition Covering agglomerated powder end after grinding Covering alloy powder 
after a corrosion test Sample (wt%) Saturation magnetization (kG) Coercive force (kOe) 
Saturation magnetization (kG) Coercive force (kOe) 1* 0 12.9 8.8 12.1 5.8 2* 0.05 13.0 
8.7 12.1 5.9 3 1 12.8 10.5 12.2 8.2 4 2 12.5 11.0 12.0 9.0 5311,8 11.711.4 9.56 411.512.4 
11.1 10.2 7 7 11.314.5 11.1 12.18 1011.1 17.8 11.0 14.99* 1210.718.9 10.516.9 (notes) 
The sample which attached * of front Naka is an example of a comparison. 
[0031] The corrosion resistance improvement of the samples 3-8 of this invention is more 
distinct than the result of the above-mentioned table 3 by Zn covering. That is, by the 
samples 3-8 of this invention which performed Zn covering to the coercive force after 
******** declining to 5.8-5.9kOe by the sample 1 which has not covered Zn, and the 
sample 2 with few Zn additions, the coercive force of 8 or more kOes is maintained also 
even for after the corrosion resistance test. 

[0032] Although Sm-Fe-N system covering alloy powder was manufactured like the 
example 4 aforementioned example 1, the metal powder which carries out addition 
mixing used Zn powder, In powder, or Sn powder, and made the addition 3 % of the 
weight. About each obtained covering alloy powder, magnetic properties were measured 
like the example 1 and the result was shown in the following table 4. 
[0033] 
[Table 4] 

Covering agglomerated powder end immediately after heat treatment Covering 
agglomerated powder end after grinding Sample Addition metal Saturation magnetization 
(kG) Coercive force (kOe) Saturation magnetization (kG) Coercive force (kOe) 10* 
Nothing 14.3 7.2 12.9 8.8 11 Zn 9.2 10.4 11.8 11.7 12 In 9.8 8.2 12.3 9.9 13 Sn 9.3 7.8 
12.0 9.5 (notes) The sample which attached * of front Naka is an example of a 
comparison. 

[0034] Although the samples 11-13 of this invention are high [ coercive force ] about 1-3 
kOes in the end of the covering agglomerated powder immediately after heat treatment as 
compared with the sample 10 which does not add the metal powder of a low-melt point 
point, saturation magnetization is low a maximum of 5 kG for condensation, so that the 
result of the above-mentioned table 4 may show. However, with the covering alloy 
powder of samples 11-13 with which the condensation after grinding was solved, the high 
saturation magnetization of 11.8-12.3kG was obtained. 

[0035] In order to check the thermal resistance of the Sm-Fe-N system covering alloy 
powder of each sample obtained above, like said example 3, lOg of each sample was paid 
to oven, and it held at 230 degrees C in the vacuum for 1 hour. Then, about the covering 
alloy powder after a heat resistance test, magnetic properties were measured like the 
above-mentioned example 1, and the result was shown in the following table 5. 
[0036] 
[Table 5] 

Covering agglomerated powder end after grinding Covering alloy powder sample after a 
heat test Addition metal Saturation magnetization (kG) Coercive force (kOe) Saturation 
magnetization (kG) Coercive force (kOe) 10* Nothing 12.9 8.8 12.4 6.1 11 Zn 11.8 11.7 



11 5 10.3 12 In 12.3 9.9 12.1 8.8 13 Sn 12.0 9.5 11.9 8.5 (notes) The sample which 
attached * of front Naka is an example of a comparison 

[00371 As for each sample of this invention, it is more distmct than the result of Ae 
Lbove-m^ntioned table 5 that thermal resistance improved by <^-^^-^^\^'^'^^ 
That is as compared with the sample 10 which has not covered, about 2.4-4 kOes of 
coSdve fo^ Lr a heat test are high by the samples 11-13 of thrs mventron whrch 

IZsi'^oIr It^^or., ] to check the corrosion resistance of the Sm^e 
Bering alloy powder of each sample obtained above - said example 3 - the same -- 
Wg oTeach sample - the constant temperature of 70 degrees C and 80% of hmnidity - it 
puf into the consLt humidity chamber and held for 10 hours. Then, "magnetic properties 
were measured like [ powder / after a corrosion resistance test / covering alloy ] the 
example 1, and the result was shown in the foUowing table 6. 
[0039] 

Covirinl agglomerated powder end after grinding Covering alloy powder sample after a 
corrosiol te^Addition metal Saturation "magnetization (kG)C^^^^^^ 
Saturation magnetization (kG) Coercive force (kOe) 10* Nothmg 12.9 8 8 12.1 5.8 11 Zn 
nTn .7 11.4 9.5 12 In 12.3 9.9 12.1 9.1 13 Sn 12.0 9.5 11.9 8.8 (notes) The sample 
which attached* of front Naka is an example of a comparison. 

[00401 The corrosion resistance improvement of each sample of this invention is more 
distinct than the result of the above-mentioned table 6 by covering of Zn, In, and Sn. That 
is as compared with the sample 10 which has not covered, about 3-3.5 kOes of coercive 
force after a corrosion test are high by the samples 11-13 of this invention which covered 
Zn, In, and Sn. 
[0041] 

[Effect of the Invention] While excelling in thermal resistance and corrosion resistance 
by being able to form metallic coating, such as Zn, in the front face of the Sm-Fe-N 
system alloy powder which has new chestnut ESHON type coercive force developmental 
mechanics easily, and solving the condensation in the end of covering agglomerated 
powder by which metallic coating was carried out further by grinding etc. according to 
this invention, the Sm-Fe-N system covering alloy powder which has the high saturation 
magnetization which the high coercive force of 8 or more kOes is acquired, and exceeds 
llkG(s) can be offered cheaply. Therefore, this covering alloy powder is magnet powder 
of the Sm-Fe-N system excellent in the magnetic properties which have new chestnut 
ESHON type coercive force developmental mechanics, and is promising as an object for 
magnets the various actuators for FA, and for rotating machines. 
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CLAIMS 

f Clata i?Sm-Fe-N system covering alloy powder for magnets which is covered with the 
metal a part of whose front face [ at least ] of Sm-Fe-N system alloy powder is the 
melting point of 150-500 degrees C, and is characterized by saturation magnetization 

being 11 or more kGs. „i„:„ i 

[Claim 21 Sm-Fe-N system covering alloy powder for magnets according to claim 1 
characterized by the presentation of said Sm-Fe-N system alloy powder consisting of at 
least one sort of rare earth elements 5 which use Sm as an essential element - 15 atom %, 
nitrogen 0.5 - 25 atom %, and iron that permuted iron or some of remainder with cobalt. 
[Claim 3] Sm-Fe-N system covering alloy powder for magnets a«»rding to clann 1 ^^^^^^ 
characterized by the content of a metal with a melting point [ said ] of 150-500 degrees C 
being 0.1 - 9.1 % of the weight. 

rClaim 41 Sm-Fe-N system covering alloy powder for magnets according to clann 1 to 3 
with which thickness of a metal with a melting point [ said ] of 150-500 de^ees C which 
covers the front face of said Sm-Fe-N system alloy powder is characterized by being 10- 
5000A on an average. 

[Claim 51 Sm-Fe-N system covering alloy powder for magnets accordmg to claim 1 to J 
characterized by manufacturing said Sm-Fe-N system alloy powder by the reduction 

diffusion method. . „ j * 

[Claim 6] The manufacture approach of the Sm-Fe-N system covering alloy powder for 
magnets characterized by solving the obtained condensation in the end of covering 
agglomerated powder after mixing Sm-Fe-N system alloy powder and metal powder with 
a melting point of 150-500 degrees C, heat-treating at 200-500 degrees C among inert gas 
and covering a part of front face [ at least ] of alloy powder with a metal with a meltmg 
point [ said ] of 150-500 degrees C. 

[Claim 7] adding said metal powder 0.1 to 10% of the weight to said Sm-Fe-N system 
alloy powder ~ the manufacture approach of the Sm-Fe-N system covering alloy powder 
for magnets according to claim 6 characterized by things. 

[Claim 8] The manufacture approach of the Sm-Fe-N system covering alloy powder for 
magnets according to claim 6 or 7 characterized by solving the condensation in the end of 
covering agglomerated powder by grinding said end of covering agglomerated powder in 
wet or dry type. 

[Claim 9] The manufacture approach of the Sm-Fe-N system covering alloy powder for 
magnets according to claim 6 or 7 characterized by solving the condensation in the end of 
covering agglomerated powder by dissolving some metals which have covered said front 
face in the end of covering agglomerated powder in an acid or the solution of alkali. 
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m.i)^o.i^9.iMM%x'$>^zbimmb-r^. mm 

^ 1 Xtt 2 tCiattcOfiSSffl Sm-Fe- N^JftSI^^ 

CW*3H4 ] BtrieSm-F e -N^-^^5|50^MSr 
teS-^&fifeitAl 5 0-50 O'CCO^JRcOJ^^n**. T 
i%T'l 0-5 0 0 0AT'*l.^i:Sr!|tmt-rS, ft^^S 

1 - 3 ^-m*HCIES5(0aE5fla S m - F e - N^ifea 

[ 5]MIESm-Fe - NiR-^^**«ji7C*£«C 
-3cOV%-riX*HCie«cO{15fflSm- F e -N^MS^ 

[»«Ja6] Sm-Fe-N^-^^*i:iJLiSl 5 0 
-5 0 0'C<OAJRI3^*S:M-&L. ^vS14;ef^*2 0 0- 
5 0 0X:T1l!i«!yiLT-^^*«0«H<Oi!'-=5:< i: t-gp 
$rBuieSfo±il 5 0-5 0 O'CiO^STiSSLJ^if^, 

ix/cMS^«^*^7)<!»m^M< ^ b ?:nmb-r^m^m 

Sm-Fe -Ni^%fcS^^5Kcoa8jt:^&, 

mm^mm^^ o . i - 1 o«»%^im. c: t c t 
imb-t^. mmme^zimcomsmsm-Fe-Nm 

[ff^^is] mtmmmm^^t:^^xii^izxm 

ft«3S6X{i7tlBSi«^J15fflSm-Fe- 

^jR<o-a55:»xjir;i^;{? >j (omi&'PX'mm-t^ zbiz 

^JS 6 XJ4 7 {ClBttcoaSffl Sm-Fe- N^feS"^ 
[0001] 

aS$tl!tfflP5fflSm-Fe-Na^fll[S^^*. Ml^ 
[0002] 



-i^ H y^' y°<mmij^wm^^-th s m- f e - 
i^^^ji-if-^mmmmcom^bvx. io— e«v-> 

[0003] C:cOj:o^Sm-Fe-N^^jK5<?5— PT' 
*SSm2 Fei 7 N3 (m^it) -^^^X'ii. St5 

±0. 1 2MGOegS<7)S:^X:^;Udf-^(BH)max 
f:. 8kOeSS<^«Sat:'33&*»^.itTV'>S. L*»L^3!>« 
<i> . Sm-Fe- Ni^-^^^5(?<Oifa^ittat^HAtt{4 , 
fl!lc7)#±!SlS5^*-C* S S m - C o ^^^m^'^N d 
- F e - B^-^^JStcm t-C^^o-CV^§ . 
[0004] -e^T. Sm-Fe -N^-^«^*<?5itj» 

i^iXTV^i,. •?-<?34'T't, #^^4-3 386 0 3-^-:^ 
?gt{i, Sm2 Fei 7 N3-^«^5fefcZn:Srif<O^Jl 

«^*<0fiyi:>3{i: 1 2 k O e ^tlTV^S . 
[0005] 

i^mtimmLJ: o b^mmi iMittzx a tc. z n 

^rfc'cO^Mn-T" -f y^irMLf:: Sm-Fe- N^-^ 

n^tii> t> crxD^ immmm i o k gott* o . 3 

>'^'tfr<7)Sm- F e -N^-^^*i 0 t:*rfitc 
i&TLXLtd. Ztiii. ^ma-T- ^ yi^i>zXr>X . 

mttj ^Tift^^ b'i}^mit^ti^t:ib^m.Mm 
<^S3&i. m^m±ti^^-y'4 y:!^^titz^mizxK)n 
mzm^^tix^ttiirzib^ m^tomf^ifiX'^-nzm 
mmtiimr Ltih(7)b^i(:>tL^. 

[0006] ^WJtift), Sm-Fe -N^-a-^3l5lC;Z 

[0007] :^^mi. z<^j:o ^j:mi:<^mmizm^. 

Sm-Fe- N^-&^«^5|5c7)iiii«SHt&l«:ftttS:eX»-r 

m - F e - N^mm^^^. at^-e«s8Jt*«$-*i« 

[0008] 

46, 2ts:^BB{4, Sm-Fe- N^-^^5S£!D^ffi<7)i!'-^ 
< t-|35*5BbSCl 5 0-5 0 O-CcO^J^TSfeS^tl. 

^ftawEsi)* 1 1 k GJii±T'*-5 b trmsib -t^mpsm 

Sm-Fe- N^ISS-&^*^!g«-r -I. . 
[ 0 0 0 9 ] * /i. ilEfiSSfflS m- F e - Nmm^ 



:(3) 001-207201 ( P 2 0 0 1 - 2 0 7 2 0 1 A) 



1 5 0 — 5 0 0-C<0^jRS^*S:ig-^L. ^•mEJfX'=^2 
0 0~5 0 0X:TSS«5!ratT-g^*<0^BOiJ'-^:< t 

[00 10] Zcr>W5mSm-F e -Nl^mm:^^^ 
[00 11] 

i^mcommcomm} ^^^mizti^^x , s m- f e - n 
m-^^m^tmj^ 1 5 o~5 o o'ccD^m^^^^-im 

tm^<o±mxismzmm-r?>zki)^x'^^. ±3iwm 

icg^^t<i^L/>:i^i:=5:soT. m^m\^mzm<r>^ 

t.x'--^^(nm.=F\,z^j:^-f. ^-^xms^^mmTL 
xLt.0. ^^x\ ±M±mcniwmi,zi. osvHc<smt 
tcwmmmcr>mmmi: . mmm^zm^mtf-im 
^x'^h^\,z^X'm<:it^zi^x. mvrzm^w& 

[0 0 12]fiPt>. Sm-Fe-N*-&^*(?>S^ 

^mLmnm^i,zX'ox^^j:i£<7i^mxmifi^m 

htz>sbmmm^tm-hhiii. mm:iicri:mx'Wi^cr>m 

[0 0 131 Sm-Fe-N^^-^^^SraS-rSifeJg 

0 0-Cc^ffiit^#a, Mi-tf^S ( Z n ) . ^ ( s 
n) . >{>''J^J^ (I n) , IS (Pb) ^rif*s*{f /J>^1. 

[0 0 14] Sm-Fe-Na^S^^*ttJtCi3(ti. 

mj^l 5 0-5 0 0-CcOlSj5SifeRO-g-^r*{i:, 0. 1~ 
9. iai%OffiH*s»tLV\ 
*iO . 1 mM.%^mXit S m - F e - N^-^^^5|?$:Jg 
Sf-S^tC^^L. iHc (Wmf)) t^^ti^i^i'. MiZ 

9. ims.%imt?>tmmm^ttin i ko^miz^ 

ttz. Sm-Fe-N^^^^<Dmmi:UmLX 
V^l.1111^1 SO-SOO-CcO^JS^Oli^^ti. -jKWfc¥ 
i^T'l 0~5 0 0 0Ac7)|gfflT'S>^, W.m5M 
m«OS m- F e - N^^^*{C 5M%C7)Z nS^S: 



[0015] Sm- F e -N^-^^^Sr^SfSS-r 
i.^ra<i. S m - F e - N^-^<mfd^Xiim^^^ 
±IEZn^i^i7)^fflUSO^SS^*i:ji-^L. NjXfX^ 
A r;<r;^^t'c7)^vS'l4;<fXitilCiSV'>-C 2 0 0 — 5 0 0*C 

x-mmt^, mm&^^2 o ox:ymx'i,t±w^^ 
bsm-Fe- Nm^^^ff^Rmimt-r. mi,z 5 0 

O'CirMi StSm-Fe - N^-^^*7&i^^-r?. . 
i^, S m - F e - N^K-^^*/^<?5^JR«^*coaaiD» 

0. 1-9. imS.%b^j:^Xot,Z. -MWtCfiSm-F 

e - N^^^*(c^ft tx 0 . 1 — 1 0 mmxco^m^ 

[0016] Zcm9miiZj:y)Sm-Fe-NJ^^^ 

5i5<o«ffioiJ'-^< t h—miz^mtmm^ti^t^.. zeo 
^m^mzX'^X'^-^m^m±ti^mkLx\>^&<7)x\ 

^<^wm.^m<ijmi,ziimzmmii^j:<. •^m<^mm^ 
wim^mcr>^mi,zm txmamtR'ttnix v ^ . 
[0017] mk^m<tii!bcois-t i,\-^-fjm<r>—ot l 
T. mmLtzmmm^'kw^xM^^zxmm-h 
im.ti^hh. mx.\.i. rv^-i s-\izi:K)mn'^x'\5 

0-3 00 rpm, 5^3^S^^SC: fcfcJ: 0. 

mt^^^<7miki:m< z t 3&«t# s , * ^ , mm 
<Dmmim\>^xtm^mimti^Liii-tzbi.zxK). urn 

[00 18] i^. Sm-Fe-N^^^:^*tCOV'.T 

^<bi>im<7)^±mm5'^i 5mir%b. mmo. 
5-2 5m^%b . mmcrmxii-^^^^-^fUhx-mm 

Ltzikbi)>i^^h-^±m(X'i>'>XX\'^, ifz. i3>i3>i> 
S m - F e - Na^-^^*c7)i8tSt#(CRB^S<xT. 

T3 - 6 2 7 6 4-^&$fitcfBiJ$tt-r J: a=5rjl7ai: 
iiffitCiOSitL. ^cr^kZCOSm-F e-^^^^^m. 
'(tLXm&-t&Zbij''C^?>, !Rp|B¥5-148 

5 1 7^^Amizim^tix\^:s>xd^m7cw:mm<7)m 
m. BV-hMTrnwi^x-niotit^^i^irmmkiizm^ 
mkLxmm-hzbhT^^, z.ixh(o-jjm<r>f¥'c 
\i. im-=ixv<r)AX'mim^<mmimizmix\,^ 

[00 19] Z<r>Xol.Zl,X%hiX^^m^<r)Sm-F 

e - liw^tm^mmt , z n ^ i£<ri±wMmcommz 
X'>xmifzmmmam'k^^mLhbnmi<z. i«v^ 
<c>iT., Lii-^m^(^mhi}mi}-ixx%nmz 
m^<m=f-imm'^h^i,zmLLx\.^ht:}f). ii 

k G 5: iBi. SiSv ^«^S8E-fb*% LT V > S . 
[0020] 



!(4) 001-207201 (P200 1-20720 lA) 



immm] ^ssmi. 

ajaSIScSCi 0 2 5«»%OSmi&-&tf Sm-F e-& 
5 0 ^ -y A ( ^ 131TIBI t ) JSlTcomPF 

itsm^mt. n&9 9mM%cDm^^mca.t^. v 

*^^LT©S1 5 0//miaiT<02 5«»%S 
[0021] C:«Sm-Fe-g-ife«)*2r 1 0 
8 0 •C-C 2 7 0 ^^-r^ dbizX*) MitLti^. 



mm 



. ( wt% ) . 'mamit (kG) . UmiJ (kOe) 



LTBXOt±iL;t. ^#^>^^^Sm-Fe-N-^^*^7)ffl 
^ti. Sm3&i2 4. ia»%. Fe36*7 2.4m»%. N 

[002 21 ::OSm-Fe-N-&^*l kgfcitL 

5'f:J'-T200rpm. 6 OtM-ig-^SrSftiaTa^^L 

4 3 0'CT'l O^SI^MSL, MiatT^^aiLJtf^ 

t=T20 0rpm. 2 O^^lS^tJtf^. ISM LT Sm- 
F e -N^iilJ[S-^^*$:#yt:. ^dmmk<mmmk 
fH^h . mmScfT) S m - F e - Ni^S^^»*KoV ^ 

[0023] 
[«1] 



1* 


0 


14.3 


7.2 


12.9 


8.8 


2* 


0.05 


14.3 


7.2 


13.0 


8.7 


3 


1 


10.6 


9.3 


12.8 


10.5 


4 


2 


10.2 


9.6 


12.5 


11.0 


5 


3 


9.2 


10.4 


11.8 


11.7 


6 


4 


8.9 


11.0 


11.5 


12.4 


7 


7 


8.4 


12.4 


11.3 


14.5 


8 


10 


7.9 


15.1 


11.1 


17.8 


9* 


12 


7.5 


17.1 


10.7 


18.9 



[0024] ±ie^ 1 cn>^^i3^t>-^t)^h J: a (C. Z n 

*-C'tt«lS^J« 2 ~8 k O e SjKiS< ^-oTl t tfO 
<0, mm<r)t:.it^mm.miW^e.A^s.G^<t^:'^X\>^ 

-^^*T'{4. ii.i~i2.8kGi:sv ^mxsmm 
nhtiti. tti. zn<owMm.ii^§'^Mm9iimmit 
*n 1 kG^mx'h^. 
[0 0 2 5] mMm2, 

±9mmm 1 1 mmi,z t-c s m - f e - N^-^^mz 
zniumLii^mm^^iimu ::<7)wmmmi 
* 1 0 g im^x' 1 0 oi§i>zmibfmm7mm2 o o m 
1 fpiztSLKLxs-ii-m^Lrcim. ^LxmM<omt^ti 



mi^<^mimmi 10.2k Gvh^titi^. rnkti^mi}- 
iifzwm^^i^(m,mmi 12.8 k GiT'**^)^ 

tifz. 

[0 0 26] 11*6013. 

±sdMmm 1 T-s*ie<jw#^ix/i#K;t4co s m - f e - 
NmLm^^^<mmm:vm,'ti>tz»). ^wm\ 0 
g $• jf-y ytcAtt, ^^^\,zx 2 3 o-cr 1 i^H^J^ 
LTt. -ecof^, m&.umk<r>W^M^^f.z-:>\.^x^ 
iiMli:lim=fiS»#ttS:M^t. -e<0i^m2:Tie^2 

[0027] 
[«2] 



m. 


.(wt%). 


lawii'fb(kG) . 








1* 


0 


12.9 


8.8 


12.4 


6.1 


2* 


0.05 


13.0 


8.7 


12.4 


6.2 


3 


1 


12.8 


10.5 


12.5 


9.2 


4 


2 


12.5 


11.0 


12.2 


9.8 


5 


3 


11.8 


11.7 


11.5 


10.3 



!(5) 001-207201 (P200 1-20720 1 A) 



6 


4 


11.5 


12.4 


11.3 


11.0 


7 


7 


11.3 


14.5 


11.2 


13.4 


8 


10 


11.1 


17.8 


11.1 


16.7 


9* 


12 


10.7 


18.9 


10.7 


18.7 



[0028] ±Mm2<7)m^x 0 . ^^m(7)mm3^8 sm«osm-F e -Nmm^^^^(^m:km^iim-r 

tro fz^WmW^ 3 ~8 TJi 9 k O e 13Lh«?5«SH[^J*« [0030] 

^JtixTV^S. [^3] 
[ 0 0 2 9 ] letC. ISi^m 1 T^WWf'^ft^* 















.(wt%) . 










1* 


0 


12.9 


8.8 


V2.1 


5.8 


2* 


0.05 


• 13.0 


8.7 


12 A 


5.9 


3 


1 


12.8 


10.5 


12.2 


8.2 


4 


2 


12.5 


11.0 


12.0 


9.0 


5 


3 


11.8 


11.7 


11.4 


9.5 


6 


4 


11.5 


12.4 


11.1 


10.2 


7 


7 


11.3 


14.5 


11.1 


12 A 


8 


10 


11.1 


17.8 


11.0 


14.9 


9>ic 


12 


10.7 


18.9 


10.5 


16.9 



[oo3i]±iB«3<7)^si:'9. *^Bj£0ge^3~8 mmmm 1 bmmizLxsm-F e-Nmwim^^ 

{iZn«[Stc<J:'9W:ftffi<Oi6i±3{)*HJ/i>*»-C«>-l.. flp-^. *^l!jtL7t:j&». ^Dii-^^S^m^JiZ n«»5f?, I 

ZnS:MSt-CV^:5r^,^smlal/fZnas^DM(7)^i,->:5^^,^M n«^*X{4S n«^*^«fflL. R-:>^<Dmumt: SMM 

W2T-{4, mii'&m^k<7)9m:fJtfi5. 8~5 . 9 k O e * %i: LJt. #4>iXJt#SS-^^*{coV>T . HSfe^J 1 

^3~8T'{4W:fettSSi^t8kOeJ.:l±<^fiiiayj*J« fz. 

JtilTV^^. [0 03 3] 

[ 0 0 3 2 ] |ISSC^4. [^4] 



10* 




14.3 


7.2 


12.9 


8.8 


11 


Zn 


9.2 


10.4 


11.8 


11.7 


12 


In 


9.8 


8.2 


12.3 


9.9 


13 


Sn 


9.3 


7.8 


12.0 


9.5 



[0034] ±izm4 <7ii^W:i)^e^m^?> x o iz. ismj^ im^^ik<7)m$mt:vm't?> tub. mammms t 

cr)^mm^imaL^\,^mi i otimtx. *^hj«o mmiz. ^um los sr:t-r:^{cAix. n^'pizx 2 

mm i~i 3(4. mmmkio^mmmm^'iium 3o-c-c'ii$s»j^L:t. ^<^ik. mm&^mk(^m 

:<3{4i~3koes^<^:oTv^sfc<?)<7), 3^<?)^ ^MS^fcoi^T. ±ismmi tmm^zmnmmm 

i^«afa!S'(b«4S^5kG<g<:3:oTV^S. L*-L. ^L. ^cOiS*^TIE^5{C^L:t. 

f^<0<gm*>m»il/>:iSI* 11-13 iOMS^«*T' [0036] 

(4, 11.8-1 2.3 k Gco^V^fiaftat-fL*-'#'?>il^c. [^5] 
[0035] ±ie-Cf#4>*T.:'S#^iOS m- F e - 

. mu^s.. mom-it m um.:fj (koe) mmitm ^m:f3 (koe) . 
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10* 


mt 


12.9 


8.8 


12.4 


6.1 


11 


Zn 


11.8 


11.7 


11.5 


10.3 


12 


In 


12.3 


9.9 


12.1 


8.8 


13 


Sn 


12.0 


9.5 


11.9 


8.5 



[0037] ±Mm5<r>mmx o . ^^mcT^^mmaz 
n . In, s n (omtizx 9 mfmi>^[^± tfcZ b ifim 

Ls Zn, In, Sn^rteaLfc^^B^cOlfi^l 1~1 
3T'«i, iW#!iiSiifi<0fiyaEA**2.4— 4kOegKli; 

±IB-Ci# ^iX3t#l«Wc7) S m - F e 



[0038] miz. 



10* 


Kit 


12.9 


8.8 


11 


Zn 


11.8 


11.7 


12 


In 


12.3 


9.9 


13 


Sn 


12.0 


9.5 



fmkcr)m.m'^M^mz-:>\,^xmmmiiimmi>zmmm 

SrSHS^t, ^<r)mSkt:TsSM6^z^Li:z, 
[0039] 
[«6] 

12.1 5.8 

11.4 9.5 

12.1 9.1 

11.9 8.8 



[0040] ±IB«6<0ifemi •? , *%HB«0#iim{iZ 

n. In, SncO%!jSt=t'9ifA'tt^O[Bl±*^-H^^>*^-C$> 
So fiP%, MaS-Jtt-CV^^V^sS^l OtCitKt, Z 
n , In, S n SrSSLTt^S&BflfOlfi^ 1 1 ~ 1 3 T 
(i:, ii»:ftSfiil^«ofiiya:UA«3~3.5kOeS^<!5r 

[004 1] 

rcosLmti^±mm^^-t^ s m - f e - n^-^^ 



2ri@X Sit V^ISfPfiS-fliSr^r-r-S S m - F e - NJ^^SS^ 



(72)^BB# ill* W F^'-A{##) 4K018 BA18 BC08 BC09 BC22 BDOl 

^mMTfJjl|7fJ4^ll^^3-18-5 fefc^JS KA46 

MajW^^^i^^^fH 5E040 M03 AA19 BCOl CAOl HBll 

02) WK ^ HB17 NNOl NN05 NN06 NN13 



